(19) 



J 



(12) 



Europaisches Patentamt 
European Patent Office 
Office europ en des brevets (11) E P 0 774 364 A1 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

21.05.1997 Bulletin 1997/21 

(21) Application number: 95203129.2 

(22) Date of filing: 16.11.1995 



(51) IntCl. 6 : B41M5/36, B41C1/10 



(84) 


Designated Contracting States: 


(72) Inventor: Vermeersch, Joan 




BE DE FR GB NL 


2640 Mortsel (BE) 


(71) 


Applicant: AGFA-GEVAERT 






naamloze vennootschap 






2640 Mortsel (BE) 





(54) Method for making a lithographic printing plate by image-wise heating an imaging element 
using a thermal head 

(57) The present invention provides a method for 
making a lithographic printing plate wherein an imaging 
element is image-wise heated by means of a thermal 
head. The imaging element comprises on a flexible sup- 
port (i) an ink-repellant layer containing a cross-linked 
hydrophilic binder and (ii) an image forming layer com- 
prising hydrophobic thermoplastic polymer particles dis- 
persed in a hydrophilic binder. Subsequent to image- 
wise heating, the imaging element is developed with 
water or an aqueous liquid. Development may also be 
carried out on-press. Moreover, image-wise heating and 
development can both be carried out on press. 
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Description 

1 . Field of the invention 

, The present invention relates to a method for mak- 
ing a lithographic printing plate involving image-wise 
heating of an imaging element by means of a thermal 
head. 

2. Background of the invention 

Lithography is the process of printing from specially 
prepared surfaces, some areas of which are capable of 
accepting lithographic ink, whereas other areas, when 
moistened with water, will not accept the ink. The areas 
which accept ink form the printing image areas and the 
ink-rejecting areas form the background areas. 

In the art of photolithography, a photographic mate- 
ria) is made imagewise receptive to oily or greasy inks in 
the photo-exposed (negative-working) or in the non- 
exposed areas (positive-working) on a hydrophilic back- 
ground. 

In the production of common lithographic printing 
plates, also called surface litho plates or planographic 
printing plates, a support that has affinity to water or 
obtains such affinity by chemical treatment is coated 
with a thin layer of a photosensitive composition. Coat- 
ings for that purpose include light-sensitive polymer lay- 
ers containing diazo compounds, dichromate-sensitized 
hydrophilic colloids and a large variety of synthetic pho- 
topolymers. Particularly diazo-sensitized systems are 
widely used. 

Upon image-wise exposure of the light-sensitive 
layer the exposed image areas become insoluble and 
the unexposed areas remain soluble. The plate is then 
developed with a suitable liquid to remove the diazo- 
nium salt or diazo resin in the unexposed areas. 

Commercially available diazo based printing plates 
most commonly use an anodized and roughened alu- 
minium as a support having a hydrophilic surface. How- 
ever, commercial plates are also available that use a 
flexible support such as paper provided with a 
hydrophilic layer. For example, Lithocraft 10008 FOTO- 
PLATE™ is a diazo based printing plate that comprises 
on a paper support a hydrophilic layer on top of which is 
provided a diazo based photosensitive layer. According 
to plate instructions of the supplier, a plate can be pre- 
pared by image-wise exposure of the lithographic print- 
ing plate precursor or imaging element, mounting the 
exposed imaging element on the press and wiping its 
surface with Lithocraft® 10008 Developer Desensitizer. 
The plate instructions also contemplate a method 
wherein no developer desensitizer is used. However, 
such method most often results in poor lithographic pre- 
formance so that in practice a Developer Desensitizer is 
almost always needed. 

A particular disadvantage of photosensitive imag- 
ing elements such as described above for making a 
printing plate is that they have to be shielded from the 



light. This is a particular disadvantage if on press devel- 
opment is contemplated since mounting the image-wise 
exposed imaging element is generally done in normal 
daylight so that the handling time for mounting the imag- 

5 ing element is limited. Moreover, diazo based aluminium 
type printing plates are completely unsuitable for on 
press development. 

On the other hand, methods are known for making 
printing plates involving the use of imaging elements 

10 that are heat sensitive rather than photosensitive. For 
example, Research Disclosure no. 33303 of January 
1992 discloses a heat sensitive imaging element com- 
prising on a support a cross-linked hydrophilic layer 
containing hydrophobic thermoplastic polymer particles 

is and an infrared absorbing pigment such as e.g. carbon 
black. By image-wise exposure to an Infrared laser, the 
hydrophobic thermoplastic polymer particles are image- 
wise coagulated thereby rendering the surface of the 
imaging element and these areas ink acceptant without 

20 any further development. A disadvantage of this method 
is that the printing plate obtained is easily damaged 
since the non-printing areas may become ink accepting 
when some pressure is applied thereto. Moreover, 
under critical conditions, the lithographic performance 

25 of such a printing plate may be poor and accordingly 
such printing plate has little lithographic printing latitude. 

3. Summary of the invention 

30 It is an object of the present invention to provide a 
method for making a printing plate having excellent 
printing properties in a convenient an environmental 
friendly way. 

Further objects of the present invention will become 
35 clear from the description hereinafter. 

According to one aspect, the present invention 
reilates to method for making a lithographic printing 
plate comprising the steps of: 

40 (i ) image-wise heating by means of a thermal head 
an imaging element comprising on a flexible sup- 
port (i) an ink-repellant layer containing a cross- 
linked hydrophilic binder and (ii) an image forming 
layer comprising hydrophobic thermoplastic poly- 

45 mer particles dispersed in a hydrophilic binder; 

(2) developing a thus obtained image-wise heated 
imaging element with water or an aqueous liquid. 

The present invention further provides a method for 
so making a lithographic printing plate comprising the 
steps of: 

(1) image-wise heating by means of a thermal head 
an imaging element comprising on a fhxible sup- 

55 port (i) an ink-repellant layer containing a cross- 
linked hydrophilic binder and (ii) an image forming 
layer comprising hydrophobic thermoplastic poly- 
mer particles dispersed in a hydrophilic binder; 

(2) and developing a thus obtained image-wise 
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heated imaging element by mounting it on a print 
cylinder of a printing press and supplying an aque- 
ous dampening liquid and/or ink to said image form- 
ing layer while rotating said print cylinder. 

5 

The present invention also discloses a method for 
making a lithographic printing plate comprising the 
steps of: 

(1) mounting an imaging element comprising on a 10 
flexible support (i) an ink-repellant layer containing 

a cross-linked hydrophilic binder and (ii) an image 
forming layer comprising hydrophobic thermoplas- 
tic polymer particles dispersed in a hydrophilic 
binder on a print cylinder of a printing press; 15 

(2) image-wise heating said imaging element by 
means of a thermal head; 

(3) and developing a thus obtained image-wise 
heated imaging element by supplying an aqueous 
dampening liquid and/or ink to said image forming 20 

' layer while rotating said print cylinder. 

According to a further aspect of the present inven- 
tion, there is disclosed a method for making multiple 
copies of an original comprising the steps of: 25 

(1) image-wise heating by means of a thermal head 
an imaging element comprising on a flexible sup- 
port (i) an ink-repellant layer containing a cross- 
linked hydrophilic binder and (ii) an image forming 30 
layer comprising hydrophobic thermoplastic poly- 
mer particles dispersed in a hydrophilic binder; 

(2) mounting a thus obtained image-wise heated 
imaging element without development, on a print 
cylinder of a printing press; 35 

(3) rotating said print cylinder while supplying an 
aqueous dampening liquid and/or supplying ink to 
said image forming layer of said imaging element 
and 

(4) transfering ink from said imaging element to a 40 
receiving element. 

The present invention also provides a method for 
making multiple copies of an original comprising the 
steps of: 45 

(1) mounting an imaging element comprising on a 
flexible support (i) an ink-repellant layer containing 
a cross-linked hydrophilic binder and (ii) an image 
forming layer comprising hydrophobic thermoplas- so 
tic polymer particles dispersed in a hydrophilic 
binder on a print cylinder of a printing press; 

(2) image-wise heating said imaging element by 
means of a thermal head; 

(3) rotating said print cylinder while supplying an ss 
aqueous dampening liquid and/or supplying ink to 
said image forming layer of said imaging element 
and 

(4) transfering ink from said imaging element to a 



receiving element. 
4. Detailed description of the invention 

An imaging element for use in accordance with the 
present invention comprises on a hydrophilic surface of 
a lithographic base an image forming layer comprising 
hydrophobic thermoplastic polymer particles dispersed 
in a hydrophilic binder. The hydrophilic binder of the 
image forming layer used in connection with the present 
invention is preferably not cross-linked or only slightly 
cross-linked. 

According to the present invention, the lithographic 
base comprises a flexible support, such as e.g. paper or 
plastic film, provided with an ink-repellant layer compris- 
ing a cross-linked hydrophilic binder. A particularly suit- 
able ink-repellant layer may be obtained from a 
hydrophilic binder cross-linked with a cross-linking 
agent such as formaldehyde, glyoxal, polyisocyanate or 
a hydrolysed tetra-alkylorthosilicate. The latter is partic- 
ularly preferred. 

As hydrophilic binder there may be used hydrophilic 
(co)polymers such as for example, homopolymers and 
copolymers of vinyl alcohol, acrylamide, methylol acry- 
lamide, methylol meth acrylamide, acrylic acid, meth- 
acrylic acid, hydroxyethyl acrylate, hydroxyethyl 
methacrylate or maleic anhydride/vinylmethylether 
copolymers. The hydrophilicity of the (co)polymer or 
(co)polymer mixture used is preferably the same as or 
higher than the hydrophilicity of polyvinyl acetate hydro- 
lyzed to at least an extent of 60 percent by weight, pref- 
erably 80 percent by weight. 

The amount of crosslinking agent, in particular of 
tetraalkyl orthosilicate, is preferably at least 0.2 parts by 
weight per part by weight of hydrophilic binder, prefera- 
bly between 0.5 and 5 parts by weight, more preferably 
between 1.0 parts by weight and 3 parts by weight. 

An ink-repellant layer in a lithographic base used in 
accordance with the present embodiment preferably 
also contains substances that increase the mechanical 
strength and the porosity of the layer. For this purpose 
colloidal silica may be used. The colloidal silica 
employed may be in the form of any commercially avail- 
able water-dispersion of colloidal silica for example hav- 
ing an average particle size up to 40 nm, e.g. 20 nm. In 
addition inert particles of larger size than the colloidal 
silica can be added e.g. silica prepared according to 
StGber as described in J. Colloid and Interface Sci., Vol. 
26. 1968, pages 62 to 69 or alumina particles or parti- 
cles having an average diameter of at least 100 nm 
which are particles of titanium dioxide or other heavy 
metal oxides. By incorporating these particles the sur- 
face of the ink-repellant layer is given a uniform rough 
texture consisting of microscopic hills and valleys, which 
serve as storage places for water in background areas. 

The thickness of an ink-repellant layer in a litho- 
graphic base in accordance with this embodiment may 
vary in the range of 0.2 to 25 |im and is preferably 1 to 
10 um. 
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Particular examples of suitable ink-repellant layers 
for use in accordance with the present invention are dis- 
closed in EP-A 601240, GB-P-1419512, FR-P- 
2300354, US-P-3971660, US-P-4284705 and EP-A 
514490. 5 

As flexible support of a lithographic base in connec- 
tion with the present embodiment it is particularly pre- 
ferred to use a plastic film e.g. substrated polyethylene 
terephthalate film, polyethylene naphthalate film, cellu- 
lose acetate film, polystyrene film, polycarbonate film 10 
etc... The plastic film support may be opaque or trans- 
parent. 

It is particularly preferred to use a polyester film 
support to which an adhesion improving layer has been 
provided. Particularly suitable adhesion improving lay- is 
ers for use in accordance with the present invention 
comprise a hydrophilic binder and colloidal silica as dis- 
closed in EP-A 619524, EP-A 620502 and EP-A 
619525. Preferably, the amount of silica in the adhesion 
improving layer is 200 mg per m 2 and 750 mg per m 2 . 20 
Further, the ratio of silica to hydrophilic binder is prefer- 
ably more than 1 and the surface area of the colloidal 
silica is preferably at least 300 m 2 per gram, more pref- 
erably a surface area of 500 m 2 per gram. 

In accordance with the present invention, on top of 25 
a hydrophilic surface of the lithographic base there is 
provided an image forming layer. Optionally, there may 
be provided one or more intermediate layers between 
the lithographic base and the image forming layer. An 
image forming layer in connection with the present 30 
invention comprises hydrophobic thermoplastic polymer 
particles dispersed in a hydrophilic binder. 

Suitable hydrophilic binders for use in an image 
forming layer in connection with this invention are for 
example synthetic homo or copolymers such as a poly- 35 
vinylalcohol, a poly(meth)acrylic acid, a poly(meth)acry- 
lamide, a polyhydroxyethyl(meth)acrylate, a polyvinyl- 
methyiether or natural binders such as gelatin, a polysa- 
charide such as e.g. dextran, pullulan, cellulose, arabic 
gum, alginic acid. 40 

Hydrophobic thermoplastic polymer particles used 
in connection with the present invention preferably have 
a coagulation temperature above 35°C and more pref- 
erably above 50°C. Coagulation may result from soften- 
ing or melting of the thermoplastic polymer particles 45 
under the influence of heat. There is no specific upper 
limit to the coagulation temperature of the thermoplastic 
hydrophobic polymer particles, however the tempera- 
ture should be sufficiently below the decomposition of 
the polymer particles. Preferably the coagulation tern- so 
perature is at least 10°C below the temperature at 
which the decomposition of the polymer particles 
occurs. When said polymer particles are subjected to a 
temperature above coagulation temperature they coag- 
ulate to form a hydrophobic agglomerate in the 55 
hydrophilic layer so that at these parts the hydrophilic 
layer becomes insoluble in plain water or an aqueous 
liquid. 

Specific examples of hydrophobic thermoplastic 



polymer particles for use in connection with the present 
invention are e.g. polyethylene, polyvinyl chloride, 
polymethyl (meth)acrylate, polyethyl (meth)acrylate, 
polyvinylidene chloride, polystyrene polyacrylonitrile, 
polyvinyl carbazole etc. or copolymers thereof. Most 
preferably used is polymethyl (meth)acrylate or polysty- 
rene. 

The weight average molecular weight of the poly- 
mers may range from 5,000 to 1,000,000g/mol. 

The hydrophobic particles may have a particle size 
from 0.01 ^m to 50um, more preferably between O.OSum 
and lO^m and most preferably between 0.05jim and 
2\im. 

The polymer particles are present as a dispersion 
in the aqueous coating liquid of the image forming layer 
and may be prepared by the methods disclosed in US- 
P-3. 476.937. Another method especially suitable for 
preparing an aqueous dispersion of the thermoplastic 
polymer particles comprises: 

dissolving the hydrophobic thermoplastic polymer 

in an organic water immiscible solvent, 

dispersing the thus obtained solution in water or in 

an aqueous medium and 

removing the organic solvent by evaporation. 

The amount of hydrophobic thermoplastic polymer 
particles contained in the image forming layer is prefer- 
ably more than 30% by weight, more preferably at least 
50% by weight and most preferably at least 65% by 
weight. 

According to a particular embodiment in connection 
with the present invention, the image forming layer may 
further comprise a diazonium salt, diazo resin or aryldi- 
azosulfonate resin. Such offers the advantage that sub- 
sequent to image-wise heating and development the 
printing properties, in particular the ink uptake by the 
image-areas, can be improved by applying an overall 
UV exposure to the developed imaging element. Such 
practice will however only be practical in case of off-line 
exposure and development rather than in an on-press 
development. 

Examples of low-molecular weight diazonium salt 
for use in the present invention include: benzidine tetra- 
zoniumchloride, 3,3'-dimethylbenzidine tetrazoniurn- 
chloride, 3,3'-dimethoxybenzidine tetrazoniumchloride, 
4,4'-diaminodiphenylamine tetrazoniumchloride, 3,3'- 
diethylbenzidine tetrazoniumsulfate, 4-aminodiphe- 
nylamine cGazoniumsulfate, 4-aminodiphenylamine dia- 
zoniumchloride. ,4-piperidino aniline diazoniumsulfate. 
4-diethylamino aniline diazoniumsulfate and oligomeric 
condensation products of diazodiphenylamine and for- 
maldehyde. 

Examples of diazo resins useful in the present 
invention include condensation products of an aromatic 
diazonium salt as the light-sensitive substance. Such 
condensation products are known and are described, 
for example, in German Pat. no. 1214086. They are in 
general prepared by condensation of a polynuclear aro- 
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matic diazonium compound, preferably of substituted or 
unsubstituted diphenylamine-4-diazonium salts, with 
active carbonyl compounds, preferably formaldehyde, in 
a strongly acid medium. 

Examples of aryldiazolsulfonate resins are dis- s 
closed in EP-A 339393 and EP-A 507008, the teaching 
of which is incorporated herein by reference. 

In accordance with a method of the present inven- 
tion for obtaining a printing plate, the imaging element is 
image-wise heated with a thermal head, e.g. in a ther- 10 
mal printer, and subsequently is mounted on a print cyl- 
inder of a printing press. According to a preferred 
embodiment, the printing press is then started and while 
the print cylinder with the imaging element mounted 
thereon rotates, the dampener rollers that supply damp- 75 
ening liquid are dropped on the imaging element and 
subsequent thereto the ink rollers are dropped. Gener- 
ally, after about 10 revolutions of the print cylinder the 
first clear and useful prints are obtained. 

According to an alternative method, the ink rollers 20 
and dampener rollers may be dropped simultaneously 
or the ink rollers may be dropped first. 

Suitable dampening liquids that can be used in con- 
nection with the present invention are aqueous liquids 
generally having an acidic pH and comprising an alco- 25 
hoi such as isopropanol. With regard to dampening liq- 
uids useful in the present invention, there is no 
particular limitation and commercially available damp- 
ening liquids, also known as fountain solutions, can be 
used. 30 

It may be advantageous to wipe the image forming 
layer of an image-wise heated imaging element with 
e.g. a cotton pad or sponge soaked with water before 
mounting the imaging element on the press or at least 
before the printing press starts running. This will remove 35 
some non-image areas but will not actually develop the 
imaging element. However, it has the advantage that 
possible substantial contamination of the dampening 
system of the press and ink used is avoided. 

According to an alternative method, the imaging 40 
element is first mounted on the print cylinder of the 
printing press and then image-wise heated directly on 
the press. Subsequent to heating, the imaging element 
can be developed as described above. This embodi- 
ment requires that a thermal head is build-in the printing 45 
press and offers the advantage of shorting total 
processing time between paste-up of the orginal (e.g. 
prepared on a computer) and actual printing of copies. 

According to a still further method in connection 
with the present invention, the imaging element may be so 
image-wise heated and subsequently developed with 
plain water or an aqueous liquid. 

The invention will now be illustrated by way of the 
following examples without however the intention to limit 
the invention thereto. All parts are by weight unless oth- 55 
erwise specified. 



EXAMPLE 1 

Preparation of a lithographic base 

To 440 g of a dispersion contg. 21 .5% Ti0 2 (aver- 
age particle size 0.3 to 0.5 jim) and 2.5% polyvinyl alco- 
hol in deionized water were subsequently added, while 
stirring, 250 g of a 5% polyvinyl alcohol solution in 
water, 105 g of a hydrolyzed 22% tetramethylorthosili- 
cate emulsion in water and 12 g of a 10% solution of a 
wetting agent. 

To this mixture was added 193 g of deionized water 
and the pH was adjusted to pH=4. 

The obtained dispersion was coated on a polyethyl- 
eneterephthalate film support (coated with a hydrophilic 
adhesion layer) to a wet coating thickness of 50 g/m 2 , 
dried at 30 °C, and subsequently hardened by subject- 
ing it to a temperature of 57 °C for 1 week. 

To this base was further provided an aqueous solu- 
tion of (pH=5) of Dorrnacid (a dextran modified with a 
diethylaminoethylgroup available from Pfeifer & Langen) 
and a cationic wetting agent to a dry coating thickness 
of 100 mg Dorrnacid per m 2 . 

The obtained element was then heated for 1 week 
at 57 °C. 

Preparation of the imaging element 

An imaging element was produced by preparing the 
following coating composition and coating it to the 
above described lithographic base in an amount of 
35g/m 2 (wet coating amount) and drying it at 30°C. 

Preparation of the coating composition: 

To 63g of a 20% dispersion of polymethylmethacr- 
ylate (particle diameter of 40nm) stabilized with cetyltri- 
methylammonium bromide in deionized water was 
subsequently added, while stirring, 120 g of a 5% solu- 
tion of a 98% hydrolized polyvinylacetate, having a 
number average molecular weight of 200 OOOg/mol 
(MOWIOL™ 56-98 available from Hoechst), in water and 
15 g of a 10% dispersion of Heliogen™ blue (BASF) and 
5% polyvinyl alcohol (MOWIOL™ 56-98) in water, 46 g 
of a 15% solution of the condensation product of diphe- 
nylamine diazonium salt and formaldehyde (NEGA- 
LUX™ N18 available from PACS) and 20g of a 15 % 
solution of the condensation product of methoxydiphe- 
nylamine diazonium salt and formaldehyde (DIAZO No. 
8 available from Fairmount) in water was then slowly 
added. Finally 30 g of a 1.6% solution of cationic fluor 
containing surfactant (Fluorad™ FC135 available from 
3M) in water, and 726 ml of water were added. 

Preparation of a printing plate and making of copies 
of the original. 

An imaging element as described above was 
image-wise heated in a DRYSTAR™ MATRIX™ DI2000 
thermal printer (commercially available from Agfa- 
Gevaert NV) and hereafter the non-heated parts were 
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washed-off manually as follows: 



EXAMPLE 4 



the heated imaging element was put on a flat solid 

surface and water was applied thereto; 

while rinsing with plain water, the imaging elements 5 

surface was wiped with a soft sponge applying a 

firm pressure to the imaging elements surface until 

all non-image parts were removed; 

the imaging elements surface was further rinsed 

with water and excess water was then removed with 10 

a soft paper so as to obtain a dry printing plate. 

This printing plate was then mounted on an AB Dick 
360™ offsetpress equipped with a VARN™ KOMPAC II 
dampening system. As ink, Van Son RB2329™ and as a is 
dampening liquid G671c™ (Agfa-Gevaert NV) was 
used. Good prints were obtained during printing without 
ink uptake in the non-image areas. 

EXAMPLE 2 20 

An imaging element was prepared as described in 
example 1 and image-wise heated as in example 1. 
Subsequently, the image-wise heated imaging element 
was mounted on the offset press mentioned in example 25 
1. The same ink and dampening liquid were used as in 
example 1 . 

Subsequently water the imaging elements surface 
was wiped with a soft sponge wetted with water thereby 
removing some non-heated parts of the imaging ele- 30 
ment. 

Subsequently the printing press was started and 
dampening liquid was supplied to the imaging elements 
surface by dropping the dampener rollers of the printing 
press. After 5 revolutions the ink rollers were dropped 35 
as well and after a further 5 revolutions, a good printing 
quality was obtained without any ink uptake in the non- 
image areas. 

EXAMPLE 3 40 

Preparation of a coating composition 

To 1 35g of a 20% dispersion of polymethylmethacr- 
ylate (particle diameter of 40nm) stabilized with cetyltri- 45 
methylammonium bromide in deionized water was 
subsequently added, while stirring, 60 g of a 5% solu- 
tion of a 98% hydrolized polyvinyl acetate, having a 
number average molecular weight of 200 OOOg/mol 
(MOWIOL™ 56-98 available from Hoechst) and 805ml so 
of water. 

An imaging element was then prepared as 
described in example using the above coating composi- 
tion instead of that in example 1. A printing plate was 
subsequently prepared using a thus obtained imaging 55 
element and this printing plate was then used to print as 
described in example 1 . 

5000 good prints were printed without ink uptake in 
the non-image areas. 



An imaging element was prepared as described in 
example 3 and image-wise heated as in example 1. 
Subsequently, the image-wise heated imaging element 
was mounted on the offset press mentioned in example 
1 . The same ink and dampening liquid were used as in 
example 1 . 

Subsequently water the imaging elements surface 
was wiped with a soft sponge wetted with water thereby 
removing some non-heated parts of the imaging ele- 
ment. 

Subsequently the printing press was started and 
dampening liquid was supplied to the imaging elements 
surface by dropping the dampener rollers of the printing 
press. After 5 revolutions the ink rollers were dropped 
as well and after a further 5 revolutions, a good printing 
quality was obtained without any ink uptake in the non- 
image areas. 5000 copies of good quality were printed. 

Claims 

1. A method for making a lithographic printing plate 
comprising the steps of: 

(1) image-wise heating by means of a thermal 
head an imaging element comprising on a flex- 
ible support (i) an ink-repellant layer containing 
a cross-linked hydrophilic binder and (ii) an 
image forming layer comprising hydrophobic 
thermoplastic polymer particles dispersed in a 
hydrophilic binder; 

(2) developing a thus obtained image-wise 
heated imaging element with water or an aque- 
ous liquid. 

2. A method for making a lithographic printing plate 
comprising the steps of: 

(1) image-wise heating by means of a thermal 
head an imaging element comprising on a flex- 
ible support (i) an ink-repellant layer containing 
a cross-linked hydrophilic binder and (ii) an 
image forming layer comprising hydrophobic 
thermoplastic polymer particles dispersed in a 
hydrophilic binder; 

(2) and developing a thus obtained image-wise 
heated imaging element by mounting it on a 
print cylinder of a printing press and supplying 
an aqueous dampening liquid and/or ink to said 
image forming layer while rotating said print 
cylinder. 

A method for making a lithographic printing plate 
comprising the steps of: 

(1) mounting an imaging element comprising 
on a flexible support (i) an ink-repellant layer 
containing a cross-linked hydrophilic binder 
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and (ii) an image forming layer comprising 
hydrophobic thermoplastic polymer particles 
dispersed in a hydrophilic binder on a print cyl- 
inder of a printing press; 

(2) image-wise heating said imaging element s 
by means of a thermal head; 

(3) and developing a thus obtained image-wise 
heated imaging element by supplying an aque- 
ous dampening liquid and/or ink to said image 
forming layer while rotating said print cylinder. io 

4. A method for making multiple copies of an original 
comprising the steps of: 

(1) image-wise heating by means of a thermal 15 
head an imaging element comprising on a flex- 
ible support (i) an ink-repellant layer containing 

a cross-linked hydrophilic binder and (ii) an 
image forming layer comprising hydrophobic 
thermoplastic polymer particles dispersed in a 20 
hydrophilic binder; 

(2) mounting a thus obtained image-wise 
heated imaging element without development, 
on a print cylinder of a printing press; 

(3) rotating said print cylinder while supplying 25 
an aqueous dampening liquid and/or supplying 

ink to said image forming layer of said imaging 
element and 

(4) transfering ink from said imaging element to 

a receiving element. 30 

5. A method for making multiple copies of an original 
comprising the steps of: 

(1) mounting an imaging element comprising 35 
on a flexible support (i) an ink-repellant layer 
containing a cross-linked hydrophilic binder 
and (ii) an image forming layer comprising 
hydrophobic thermoplastic polymer particles 
dispersed in a hydrophilic binder on a print cyl- 40 
inder of a printing press; 

(2) image-wise heating said imaging element 
by means of a thermal head; 

(3) rotating said print cylinder while supplying 

an aqueous dampening liquid and/or supplying 45 
ink to said image forming layer of said imaging 
element and 

(4) transfering ink from said imaging element to 
a receiving element. 

so 

6. A method according to any of the above claims 
wherein said flexible support is a plastic film! 



phobic hydrophobic thermoplastic polymer parti- 
cles are selected from the group consisting of 
polyethylene, polystyrene, polymethylmethacr- 
ylate, polyvinylchloride, polyethyl(meth)acrylate, 
polyvinylidenechloride, polyacrylonitrile and polyvi- 
nylcarbazole. 

9. A method according to any of the above claims 
wherein said hydrophilic binder in said image form- 
ing layer is selected from the group consisting of a 
polyvinylalcohol, a poly(meth)acrylic acid, a 
poly(meth)acrylamide, a polyhydroxyethyl(meth)- 
acrylate, a polyvinylmethylether, a polysacharide. 

10. A method according to any of the above claims 
wherein said hydrophilic binder in said ink-repellant 
layer is a polyvinyl alcohol being cross-linked by 
means of a hydrolysed tetra-alkyl orthosilicate. 

11. A method according to claim 1 wherein said image 
forming layer further comprises a diazonium salt, 
diazo resin or aryldiazosulfonate resin and said 
imaging element is overall exposed to UV-light sub- 
sequent to development. 



7. A method according to any of the above claims 
wherein said hydrophobic thermoplastic polymer ss 
particles have a coagulation temperature of at least 
35°C. 

8. A method according to claim 7 wherein said hydro- 
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